Amelioration of experimental cisplatin and paclitaxel neuropathy with glutamate.
A major toxic effect of the chemotherapeutic agents paclitaxel and cisplatin is peripheral neuropathy. We report the use of a rat model of cytotoxic neuropathy to evaluate the role of glutamate as a possible neuroprotectant for these two drugs. Neuropathy was manifest as gait disturbance in 100% of paclitaxel treated animals after 2 weeks and 100% of cisplatin treated animals after 8 weeks. Significant elevations of mean tail-flick threshold, a measure of sensory impairment, were observed in animals treated with both cytotoxics. Impaired rota-rod performance was observed in both light and dark with paclitaxel, indicating motor neuropathy. There was a trend towards impairment in the dark for cisplatin, suggesting proprioceptive loss. In cytotoxic treated animals supplemented with oral sodium glutamate (approx. 500 mg/kg/day in drinking water) from 24 h before chemotherapy, there was a significant delay in time to onset of gait disturbance allowing significantly higher mean doses to be tolerated. Mean tail-flick and rota-rod scores were unchanged from baseline for both drugs. Glutamate therefore protected against both sensory and motor neuropathy. Similar doses of glutamate did not impair the cytotoxic efficacy of paclitaxel or cisplatin against a transplantable rat mammary adenocarcinoma grown subcutaneously in rats. Our findings suggest that glutamate warrants clinical trial as a neuroprotectant in patients receiving paclitaxel or cisplatin.